Separation of metabolites of Penicillium vermiculatum DANG present in the cultivation medium afforded three new antibiotics; vermiculinel), vermistatin2) and vermicillin3) . The structure of vermiculine, a macrolide dilactone has already been solved by X-ray diffraction analysis". This paper presents the structure elucidation of the second compound of this series, vermistatin.
presumption accorded with the distribution of proton signals, these being determined by a twodimensional COSY experiment optimized to long-range coupling constants6). Protons at 6.68 and 6.98 ppm reveal long-range coupling constants with methoxyl groups at 3.79 and 3.88 ppm, respectively. Nevertheless, no further interactions with any proton of the molecule have been found. These data, together with the absorption band at 841 cm-1 in the IR spectrum indicate the presence of a 1,2,3,5-tetra-substituted benzene ring; a further band at 1765 cm-1 (a five-membered lactone ring), the fragment at m/z 165 (dimethoxybenzoyl), and the 13C NMR signals at 3 73.5 and 170.0 are diagnostic of a dimethoxyphthalide grouping. Considering these findings, two meta juxtaposed methoxyl groups on the phthalide ring can be in positions i) 5,7-, or ii) 4,6-. No four-band interaction between protons H(3) and H(4) was found in the spectrum and therefore, the possibility i) is not favored. Calculation involving 1H and 13C chemical shift data for phthalide (2) and consideration of the effects of methoxyl substituents ( oxygen is C(9) (153.9 ppm). These facts led us to propose the structure 2-(1-propenyl)-4H-pyran-4-one for this part of vermistatin. This proposal is in accordance with the values for 4H-pyranone absorption" found in the IR spectrum (v)(C=O) and v(C=C), 1665 and 1649 cm-1, respectively). The evaluation of 1JH,H and n jC,H coupling constants (Tables I and 2) show that the phthalide and 4H-pyranone moieties are linked by the C(3)-C(10) bond. The UV spectrum of 1 could be considered the superposition of spectra of two individual chromophores; the phthalide (Amax ca. 255 and 300 nm, ref 8) and the 4H-pyranone (2max ca. 270 and 310 nm ref 7) . The configuration of the only center of chirality at C(3) was deduced from the circular dichroism data; the CD spectrum ( Fig. 1 ) of 1 showed bands at d nm (in methanol) (Js) 327 (+1.72), 315 (sh, +1.28) and 302 (sh, +0.80), opposite to those of (-)-a-narcotine (5) having the (S)-configuration at the phthalide center of chiralitye9,10) (313 (-4.64), 253 (-5.52) nm). It follows that the configuration at C(3) of vermistatin is opposite to that of the corresponding carbon of (-)-a-narcotine (5) and vermistatin can be assigned the structure of 5-(4,6-dimethoxy-3R-phthalidyl)-2-(1 E)-propenyl-4H-pyran-4-one. 
